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1. Introduction  
Cervical pregnancy is defined as an implantation of a fertilized ovum in the cervical canal. It 
is a very rare and dangerous form of ectopic pregnancy. The incidence ranges from 1/2500 
to 1/12,000 pregnancies, which accounts for approximately 0.15% of all ectopic pregnancies. 
Rapid crossing of the fertilized ovum through the endometrial cavity and the travel speed of 
the ovum could be the cause of cervical implantation. An unfertilized ovum may reach the 
cervical canal and implantation occurs. Although the etiology of cervical pregnancy is 
unclear, previous uterine procedures such as dilation and curettage (D & C) and cesarean 
section, pelvic inflammatory disease, use of an intrauterine device (IUD), and in vitro 
fertilization (IVF) are likely causative or contributing factors. Particularly, with the use of 
assisted reproductive technology in recent years, the incidence of cervical pregnancy is 
expected to rise. 
Cervical pregnancy is characterized by profuse, even life-threatening hemorrhage, which 
may lead to an emergency hysterectomy. In cervical pregnancy, the trophoblastic tissue 
directly invades into the cervix which is predominantly composed of fibrous connective 
tissue, with only 15% of smooth muscle. Such a cervical environment cannot satisfy the 
needs of the growing ovum. Pregnancy may eventually terminate when invasion, erosion, 
or rupture of large vessels results in bleeding. Clinically, the patients present a history of 
amenorrhea followed by uterine bleeding without cramping pain.  
Before the routine use of ultrasound in gynecologic care, cervical pregnancy is rarely 
diagnosed at early gestational age. Prior to late 1980s, clinical diagnosis of cervical 
pregnancy was usually made when curettage for misdiagnosed incomplete spontaneous 
abortion resulted in uncontrollable hemorrhage. Such a condition often presented with life-
threatening hemorrhage that frequently required an emergent hysterectomy and even 
resulted in maternal death. To avoid heavy bleeding and preserve uterus it is crucial to 
obtain an early and accurate diagnosis. In recent years, the widespread use of high 
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resolution ultrasound, particularly of the transvaginal sonography, has enabled the early 
diagnosis of cervical pregnancy, thereby allowing the application of conservative measures 
for women who desire to preserve fertility and/or obviate hysterectomy. Treatments tend to 
be more conservative and minimally invasive. In various conservative measures for cervical 
pregnancy, ultrasonography has progressively become an indispensable tool in diagnosis, 
interventional guidance, follow-up monitoring and clinical outcomes assessment. 
2. Diagnosis of cervical pregnancy  
Transvaginal or transabdominal ultrasound has become a standard and indispensible tool in 
the diagnosis of cervical pregnancy. An ultrasound examination will reveal a gestational sac 
in a widened cervical canal, with the absence of a gestational sac in the uterus (Figures 1, 2 
and 3). The diagnosis is commonly established according to the following criteria described 
by Hofmann and Timor-Tritsch:  
1. Presence of gestational sac or placental texture dominantly within the cervix;  
2. No evidence of intrauterine pregnancy;  
3. Visualization of an endometrial stripe;  
4. Hourglass uterine shape with ballooned cervical canal;  
5. Sac with active cardiac motion below the internal os for viable pregnancy.  
 
Fig. 1. Transabdominal ultrasound image of the cervical pregnancy. A 45-year-old woman, 
gravida 3, para 1 was admitted at 7 weeks and 5 days’ gestation, presenting with a small 
amount of bloody vaginal discharge. Transabdominal sonography revealed normal-sized 
uterus with empty cavity. The gestational sac with a viable fetus is evident under the closed 
internal os. The β-hCG level was 59,313 mIU/L. UT: uterus; BLD: bladder; GS: gestational 
sac; FT: fetus 
Ultrasound is used to localize and measure the gestational mass. Color Doppler imaging is 
applied to detect the blood flow of the gestational mass and surrounding tissues (Figure 4A 
and 4B). For the cases with acute bleeding or the cases that have been treated improperly 
with misdiagnosis, the combination use of transvaginal and transabdominal ultrasound will 
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supply more accurate information. Besides, serum β-hCG value is important for the 
diagnosis and assessment of treatment effect. A cautious vaginal speculum examination 
should be performed when the patient’s physical condition permits.  
 
Fig. 2. Tranvaginal ultrasound image of the cervical pregnancy. The same case as described 
in Figure 1. An empty cavity of uterus with a 35 mm gestational sac containing fetal cardiac 
activity is evident under the closed internal os. EN: endometrium; FT: fetus 
 
Fig. 3. Tranvaginal ultrasound image of the cervical pregnancy. The same case as described 
in Figure 1. An enlarged cervix with a viable fetus in a gestational sac is evident under the 
closed internal os. CX: cervix; FT: fetus 
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                                           (a)                                                                                       (b) 
Fig. 4. (a) Ultrasonographic scan of a case of cervical pregnancy. The gestational sac is 
evident under the closed internal os. (b) Doppler flow velocimetry depicting fetal cardiac 
activity. (Xu, et al. J Obstet Gynaecol Res. 2007;33:190-4) 
2.1 Differential diagnosis of cervical pregnancy  
The differential diagnosis of a cervical pregnancy includes other possible abnormal 
implantations, such as cesarean scar, low uterine corpus and abortion in progression 
pregnancies.  
Caesarean scar pregnancy  
A cesarean scar pregnancy is a gestation separated from the endometrial cavity and 
completely surrounded by the myometrium and the fibrous tissue of the scar. It is also a 
very rare form of ectopic pregnancy. However, with the caesarean deliveries increased all 
over the world, the incidence is rising in recent years. The most possible mechanism of 
cesarean scar pregnancy is because the invasion of the myometrium through a microscopic 
tract. The microscopic tract is believed to develop from trauma from previous uterine 
surgeries like caesarean section, myomectomy, and dilatation and curettage. Early diagnosis 
can promptly offer treatment options to decrease the likelihood of uterine rupture and 
heavy bleeding. Therefore, it is important to suspect the possibility of scar pregnancy when 
the gestational sac is found at the level of the uterine isthmus in a patient with a previous 
caesarean section. Transvaginal ultrasonography combined with Doppler is a reliable tool 
for diagnosis. Ultrasound imaging presents a gestational sac located in the anterior uterine 
wall at the isthmus (Figure 5).  
Spontaneous abortion in progress 
Differentiation from a spontaneous abortion of an early pregnancy can be accomplished by 
the shape of the uterus, which is generally globular in an intrauterine pregnancy, as well as 
by the absence of a “sliding sign,” where an aborted gestational sac slides against the 
endocervical canal in response to gentle pressure by the sonographer. On transvaginal scan 
the gestational sac should be seen in the cervical canal and the sac should appear avascular, 
reflecting the fact that the sac has been detached from its implantation site.  
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Fig. 5. Transvaginal ultrasound image of a cesarean scar pregnancy. Transvaginal scan 
revealed a 26 mm gestational sac with fetal pole outside the lower uterine cavity at the level 
of the isthmus in the anterior uterine wall 
Low uterine corpus pregnancy 
Low uterine corpus pregnancy should be differentiated from cervical pregnancy. The 
implantation usually takes place in the lower part of the cavity of the uterus. The gestational 
sac is located above the internal os of the cervix (Figure 6).  
 
Fig. 6. Transabdominal ultrasound image of pregnancy in low uterine corpus 
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3. Conservative treatments of cervical pregnancy 
The treatment options for cervical pregnancy largely depend on the severity of vaginal 
bleeding, gestational age, initial serum hCG levels, absence or presence of fetal heartbeat, 
and the woman`s desire to preserve fertility and/or to obviate hysterectomy. Treatments 
tend to be more conservative and minimally invasive in recent years. Hysterectomy is 
performed only as a radical treatment in cases of intractable hemorrhage.  
Various conservative treatments have been reported previously, such as local or systemic 
administration of methotrexate (MTX), Foley catheter tamponade, curettage and local 
prostaglandin injection, cervical cerclage and intra-cervical injections of vasoconstricting 
agents, laparoscopy-assisted uterine artery ligation combined with hysteroscopic 
endocervical resection, angiographic uterine artery embolization (UAE). These procedures 
are used either alone or in combination. However, there is no consensus to date about the 
best approach mainly due to a lack of evidence derived from large series of clinical cases. 
Moreover, a risk of hemorrhage accompanies all options available.  
UAE has been widely used as a highly effective technique for treating cervical pregnancy. 
However, recent studies indicate that rebleeding or delayed bleeding can occur after UAE. It 
is speculated that after complete occlusion of the uterine arteries by UAE, the extensive 
collateral circulation to the cervix will be established within hours. If the cervical pregnancy 
is not evacuated soon after UAE, some gestational tissues may remain alive and result in 
bleeding once again. We recently reported a promising conservative modality treatment--
UAE followed by immediate curettage. We recommend this method for the cases with fetal 
cardiac activity, high serum hCG levels and late gestational age when fertility capacity is 
desired. The procedure is performed as the following: the UAE procedure is performed 
using digital subtraction angiography. After the bilateral arteries embolization is confirmed, 
an experienced gynecologist performed vacuum evacuation and curettage of the cervical 
canal under ultrasound guidance. After the procedure, vaginal bleeding is closely 
monitored for at least 48 hours. Outpatient follow-up, including sonographic examinations 
and β-hCG measurements are performed routinely twice in the first week after the 
procedure, and then once a week until decreased to normal range. After follow-up, the UAE 
and curettage technique, complications, vaginal bleeding, the changes of serum hCG level, 
regression of the uterine cervical mass, recovery of menses, pregnancy and pregnancy 
outcome are evaluated for the assessment of clinical outcomes. Of the patients treated by 
this method, quick regression of serum hCG level and cervical mass, fertility preservation, 
and a short hospital stay are observed.  
4. Ultrasound guidance during medical and surgical intervention  
During the medical or surgical intervention, ultrasound is used to accurately locate the 
gestational mass and guide medical injection. Direct injection of potassium chloride (KCl) or 
MTX into the gestational sac or fetal heart under ultrasound guidance is often used to kill 
embryo and destruct trophoblast tissues in cervix. It has been proved effective in clinical 
practice. Combined medical treatment with UAE has been proved to reduce the risk of 
bleeding. Local injection of prostaglandin and vasoconstricting agents are reported to 
effectively reduce bleeding. In the recently reported new treatment modality--UAE followed 
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by immediate curettage, under ultrasound guidance an experienced gynecologist performs 
vacuum evacuation and curettage of the cervical canal immediately after the bleeding is 
controlled by the bilateral arteries embolization. With a special emphasis on the clinical 
outcome, an advantage of this procedure is to complete bleeding control and evacuate 
gestational tissue in one step, which can lead to a quick recovery.  
5. Ultrasound examination in follow-up and clinical outcomes assessment  
After the medical or surgical treatment, the vaginal bleeding, the changes of serum hCG 
level and regression of the uterine cervical mass should be closely monitored. The clinical 
outcome assessment should be made. Thus, serial sonographic examinations and β-hCG 
measurements are required in follow-up routinely until cervical contour is recovered to a 
normal shape on sonogram and gynecological examination, serum β-hCG is reduced to 
undetectable, and normal menstrual cycle returns. In our previous report, a case of cervical 
pregnancy treated with UAE only presented intermittent vaginal bleeding again although 
serious bleeding was successfully controlled by UAE. The ultrasound images consistently 
revealed a heterogeneous mass in the cervix (Figure 7).  
By contrast, in the patients treated by UAE followed by immediate curettage, a quick 
regression of cervical mass and serum hCG level, fertility preservation and a short hospital 
stay are observed (Figure 8).  
 
Fig. 7. A failure case of cervical pregnancy treated by UAE only. The sonography 
consistently revealed a heterogeneous mass in the cervix although serious bleeding was 
successfully controlled by UAE. The patient presented intermittent vaginal bleeding again. 
The patient underwent second UAE followed by immediate curettage and obtained 
complete solution. (Xu, et al. J Obstet Gynaecol Res. 2007;33:190-4) 
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Fig. 8. Tranvaginal ultrasound image of the cervical pregnancy after treatment. The same 
case as described in Figure 1. Eight days after treatment by UAE followed by curettage, the 
cervix recovered to normal in contour 
6. Conclusion 
Cervical pregnancy is a very rare and dangerous form of ectopic pregnancy. It is 
characterized by profuse, even life-threatening hemorrhage, which may lead to an 
emergency hysterectomy. Recent widespread use of high-resolution ultrasound has enabled 
the early and accurate diagnosis of cervical pregnancy, thereby allowing the application of 
conservative measures for women who desire to preserve fertility. In various conservative 
measures for cervical pregnancy, ultrasonography has progressively become an 
indispensable tool in diagnosis, interventional guidance, follow-up monitoring and clinical 
outcomes assessment. 
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